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PURPOSE: To prevent a gas laser oscillation device from deteriorating in laser 
output and to protect it against damage by a method wherein a discharge valve 
which discharges a certain amount of laser gas at the start of laser oscillation 
is provided. 

CONSTITUTION: A discharge valve 27 is provided to a laser gas feed piping 
system between a laser gas bomb 14 serving as a laser gas feed source and 
the laser gas circulation system of a laser gas oscillation device. The discharge 
valve 27 may be provided inside the laser oscillator. When a gas laser oscillation 
device is actuated, the discharge valve 27 is kept open for a time set by a 
timer 28, and the residual laser gas in a mixing ratio different from a prescribed 
mixing ratio is exhausted from the piping into the atmosphere through the 
discharge valve 27 just before the start of the gas laser oscillation device. Laser 
gas fed from the laser gas bomb 14 is discharged. Thereafter, the discharge 
valve 27 is closed after a certain time set by timer elapses. 
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PURPOSE: To enable a laser device to be controlled in vertical mode and polariza- 
tion mode of laser rays and to maintain a stable laser oscillation low in noise 
by a method wherein a mode control plate possessed of an etalon effect and 
a wave plate effect is inserted in the resonator of a laser device provided with 
a nonlinear optical material. 

CONSTITUTION: An optical film whose reflectivity R is so set as to satisfy 
a formula, Fo = ;rRVV(l-R) (Fo denotes finesse when laser ray passes through 
an optical element once), is provided to a light input-output face. The film 
concerned is polished to be as thick as L, where L is so set as to satisfy a 
formula, 0<L^^Li = C/(2n-FSR) (where, (m) denotes a natural number, X 
is the wavelength of laser rays, (C) represents speed of light, (n) is the refractive 
index of an optical element, FSR represents the free spectrum space of an 
optical element, and (a) means a minimum) and the film is made not to serve 
as a A/4 wave plate but as a X/2 wave plate. 
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1: solid-state laser medium, 
3: mode control plate 



2: nonltnear optical material. 



(54) NARROW BAj^DWIDTH OSCILLATION LASER DEVICE 

(11) 4-80981 (A) ^ (43) 13.3.1992 (19) JP 

(21) Appl. No. 2-195727 (22) 24.7.1990 

(71) KOMATSU LTD (72) OSAMU WAKABAYASHI(3) 

(51) Int. CP. H01S3/106,H01S3/081,H01S3/1055 



PURPOSE: To enable a narrow oscillation laser device to be improved in oscilla- 
tion efficiency by a method wherein an outward path and an inward path are 
spatially separated from each other when laser rays fed back through a feed- 
back means are made to reciprocate in a laser medium. 

CONSTITUTION: In a narrow band oscillation excimer laser, laser rays emitted 
from a laser medium 11 are reflected by a partialby reflecting mirror 12 to 
be incident on a wavelength selection element 13, whereby the reflected laser 
rays are set narrow in bandwidth. The narrowed laser rays are fed back to 
the laser medium 11 via totalby reflecting mirrors 14, 15, and 16 and amplified 
there. The laser rays introduced into the medium 11 are made to reciprocate 
along different optical axes by totalby reflecting mirrors 17 and 18 and ampli- 
fied, and the amplified laser rays are outputted penetrating through the partialby 
reflecting mirror 12. The laser rays narrowed in bandwidth are introduced 
into a laser medium and made to reciprocate in an inward and an outward 
path which are spatially separated from each other, whereby they are amplified. 
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